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EXPERIMENT STATION WORK. 

Edited by W. H. Bbal and the Staff of Experiment Station Record. 



Experiment Station Work ia a aubeerics of brief popular bulletins compiled from 
tfae publisbsd i-ef^rfe ctf tlie*^ricultural experiment sfaitio&« and kmdKed iB8*#fe»(ftGB» 
in this and other countriee. 'The chief object of these publications is to disscauinato 
throughout the country information regarding experimenta at tbo different experlmwit 
stations, and thus to acquaint farmers in a general way with the progress of agricultuisl 
investigation on its practical side. The results herein reported should for tho most 
part be regarded aa tentative and su^estive rather than conclusive. Further experi- 
ments may modify them, and experience alone can show how far they will bo useful 
in actual practice. Tho work of the stations must not be depended upon to produce 
"rttlea for farming." How to apply the results of experiments to his own conditions 
will ever remain the problem of the individual farmer. — X. G. True, Director, ©fiBce* 
at Experiment Stations. r 
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EXPERIMENT STATION WORK. 



IMPROVEMENT OF SANDY SOILS — GEOWTH OF FOEAGE CEOPS.' 

In 1904 the New Jersey Experiment Stations undertook oxperi- 
monts at Ilammonton on the light sandy soils of southern Now 
Jersey which had as their object the working out of methods of 
cropping and fertilizing by which the farmers on such soils might 
secure a sufficient supply of succulent forage for their cattle incP 
gradually improve the productive capacity of tlie soil. 

^h« soil e^Aiim^ted upon was typical light sandy soil which 
holfls wspber **but indifferently well" and dries out rather quickly. 
It is representative of about 2,000,000 acres in New Jersey and of 
lai^e areas in other States of tho South Atlantic seaboard. 

The soil used in the experiments had in previous years received 
applications of both manuro and fertilizers, but was not very pro- 
ductive. In preparing the soil for the experiments the following 
materials were applied: Lime 1,000 pounds, acid phosphate 320, 
ground bone 100, muriate of potash 160,-and dried blood 150 pounds 
per acre. In addition to these, three of the plats received each 16 
pounds of nitrate of soda, or at tho rate of 80 pounds per acre, applied 
as a top dressing after the plants were well started. Tho crops 
were arranged so as to provide a reaeonably uniform supply of 
foriig*. 

The crops grown included com, wheat, rye, barnyard millet, 
wheat and vetch, rye and vetch, oats and ve±$jh/'j5<i3V'p^a*, eqy b^ia^ 
red olover, crimson clover, alfalfa, beets, and memgol^. ■'^wo etoj^ 
wero harvested annually from each plat. 

More than half of the crops were either legumes or a miicture of legumes and non-' 
l(^umes. The l^umes included five crops of crimson clover, four crops of cowpeas, 
three crops of soy beans, six crops of vetch grown alone, or tt^sther with ryo, wheat 
or oats, and single crops of red clover and of alfalfa. The crimson clover, cowpeae, and 
vetch all grew splendidly wben the seasonal conditions were favorable, and proved 
themselves well adapted for aupplying generous amounts of animal food, and for 
adding to the store of nitrogen and humus in the soil. The frequent growing of 
legumes served a twofold purpose. It permitted larger yields of protein, since theeo 
crops are particularly rich in nitrogenous constituents. It pormitted, also, the 
fixation of large amounts of atmospheric nitrogen by means of these crops, and the 

1 A progress record of exporinientai Inquiries published without assumption of rosponslbUIty *y the 
department for the oorrectncsa of the facts find conclusions reported by the stations. 
■ Compg«d from New Jtraty StA. Sul. 211. 
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addition of a part of it to the soil. With a plentiful supply of phosphoric acid, potash, 
and limo thoro was thus no difficulty at all in obtaining the nitrogen for the soil and 
the protein for the animals at comparatively slight cxpenso. * * * (::ucculont 
foods for the animals were available for a considerable portion of the growing season. 
Of coiirBG, no attempt was made to estahlish a complete soiling Bystem, it hcing the 
purpose of the experiments to demonstrate merely that euch a system may be made 
both praoticahle and profitable on the Bandy soilfl of South Jersey. 

The initial outlay for fertilizers ranged from $11.92 to $13.52 per 
acre. The cost of subsequent applications was small, not oxceoding 
about $4 in 1905 and 1906. Tho value of the crops produced, loss 
the cost of fertilizers, was $20.01 in 1904, $46.92 in 1905, $64.07 
in 1906, and $76.90 in 1907. It is thus seen that — 

The returns from tRe land showed a gradual and marked increase. Excluding 
thoee of 1904, when only one crop was secured, the value of the crop in 1905 exceeded 
the cost of fertilizer by $46.92. The gain in 1906 was $S4.07 and in 1907 $76.90. 
No attempt is made here to allow for the cost of seed and labor, for it was the purpose 
of the experiment to demonstrate merely that the growing of forage crops on light 
aoils may be mada both pcacticable and profitable, while increasing at the same time 
the productive capacity of the land. The valuation placed on the crops, which 
we believed justified by local conditions, may be considered excessivo in other' 
localities. This would, however, in nowise affect the main points under discussion. ., 
Whatever the value of the crope under varying markot conditions, it still remains^ 
true that the land has improved and that the crop yields have proved profitable. 
From the standpoint of forage production the problem has been solved in a most'- 
gratifying manner, and the method as followed on the experiment plats can be api»Med,i 
therefore, just as successfully en laigcr areas of eimilar land. » * * 

Tho experiments prove convincingly that it is possible and practicable to grow 
forage crops for the dairy en the light, sandy soils of South Jersey; that two crops 
may be easily harvested each season; that the purchase of oi^anic matter for main- 
taining the soil humus is not necessary; that the purchase of nitrt^en may be largely 
dispensed with; that this method assures the accumulation of oT^nic matter in the 
Boil and an improvement in its physical properties; that with proper management 
it may be made to provide for the accumulation of nitrogen, phosphoric acid, and 
potash in the soil. It may be especially noted in this connection that the gratifying 
results securod aro due in great part to the large proportion of leguminous crops grown. 
Ind«ed, the cowpeas afticf crimson clover, which grow so splendidly en ifliia type' of 
*»il, have shown very ma«kwl improvement. 

From these results it is considered not tinreaaonablD to euieume that 
by systematic cropping and fertilizing millions of acres of sandy 
soils in New Jersey and other States of the South Atlantic seaboard 
now uncultivated and unproductive may bo profitably utilized "for 
dairy purposes to supply local needs, and to furnish, besides, a supply 
of dairy products for the large centers of population more or less 
distant. * * * They emphasizo once again that tlieso lands 
have before them a prosperous future, and that some day they are 
d'etstinod to be tho scene of intellig«nt farming and of highly profitable 
returns, where at present they are scarcely tiBed at all. " 
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UTIMZATIOKT OF BOUGHAGE.* 

A recent bulletin of the Indiana station contains the significant^ 
fi|-atemcnt that '*one of the greatest losses on the farm is duo to the' 
lapfe Q^^lj^pper utilization of roughage incidental to grain production."* 

There are produced upon the farm large quantities of rough feeds that do not lirin^^^ 
on tho market, pricoe to justify the removal of euch quantities of plant food as of neces^ 
eity accompanies tho sale of such products. Therefore one of the greatest prohlebifi* 
to he solved in succr sful farm macPtm^m^nt is the dupeiml^of th9 roughage prodt ib ^* ! ^ 
on the farm in su ^h a w^y t-j securfe ^te f eef^fiig valn*<Mid at-the Bam« time »oxS^ew4i 
the plant food theroin contained. 

It is explained that — 

It is impossihlo to produce grain without also producing large amounts of roughage. 
Siace cattle are prewiiuently the moet sati^actory animals to consume large quaJititi«|e» 
of roughage, the solution of tho roughage prohlem lies largely with this class of stock, 
and with it rests the real value of tlie roughage grown on tho farm. Cattle feeding is 
coming more and more to be considered as a meani of uiarketin — ain^ conserving soil 
fertility, and completely utilizing the roughage produced on the farm rather than a 
XQieftn^ of commercial speculation. 

^'W. "H. Skinner and his associates, of the Indiana station, have for 
several years been investigating **the most efficient methods of 
feeding the ci*ops produced on tho farm, and especially the utilization 
of the various kinds of roughage." They have experimented partic- 
ularly with com silage and clover hay as roughage. 

The use and value of clover hay is pretty well recognized and understood, hut the 
use and value of tho cornstalk is neither understood nor appreciated. It has long 
heen known that tho stalks contain a very lai^e percentage of the food nutrients of the 
com plant. LVhen harvested to preserve the grain only, the stalks, either standing or 
as com stover, while containing the food nutrients, have them locked in such a way 
with woody fiber that they are not readily available for animals. The woody parts 
»re not only unpalatable but when eaten require so much eoergy in digestion thdt a_ 
large part of their value ia lost. When harvested, hy putting the entire plant into the 
silo tho plant passes through a process of fermentation that leaves tho hard parts of 
tho stalk soft and palatable, and tho general effect of Bummer grass ia secured in winter 
hy feeding tho com silage. When fed in the form of silage, tho entire com plant is 
consumed. 

In the experiments at the Indiana station it was found that com 
silage was a more economical and more profitable roughage than 
clover hay alone for fattening cattle. Addition of silage to a ration 
of shelled com, cottonseed meal, and clover hay decreased the 
consumption of shelled com in amounts closely approximating the 
grain content of the silage in the ration. Addition of silage to a 
ration of shelled com, cottonseed meal, and clover hay increased the 
rate and decreased the cost of gain and finished the cattle equally 
well. Silage added to a ration of shelled com, cottonseed meal, and 
clover hay increased the profits per steer in amounts closely corre- 
sponding to tftie saving in cost of gains. 



604 
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Tho subetittitian ttf com sUago for clover hay with grain rations of 
com and oottonsoed meal did not affect the rato of gain, but did 
greatly reduce tho cost of gain. Corn silage alone as roughage, with 
a grain ration of shollod com and cottonseed meal, gave slightly less ^ 
finish than elover hay alone as roughage, but tho eost of gains was 
enough less to return a much larger profit where silage was the only 
roughage fed. The more nearly eorn silage replaced the clover hay 
in tho ration the cheaper the gain, but the entire elimination of elover 
hay from th« ration was aeeompanied by slightly lose finish on the 
eattle. 

Under prevailing market conditions the larger the proportion of 
eorn silage in tho roughage, in tho early part of the fattening period, 
the cheaper were the gains. To iHduee guflicient grain consumptiost 
to insure satisfactory gains it was necessary to limit the amount of* 
silage fed during the latter part of the feeding period. Com silage in 
the ration produced relatively more rapid improvement in tho condi- 
tion of the cattle during tho early part of the fay.eniiig period thgi}. 
did clover liay alone a-a roughage. The consumption of frozen silaga 
scoured the eattle. 

Tho results in general "indicate very strongly that the more nearly 
tho clover hay is replaced by com silage tho greater is the reduction 
in tho cost of making gains, but that for the latter half of the fatten- 
ing period the roughage must be limited to such amounts that enough 
grain will be eaten to return satisfactory gains. Otherwise there will 
be a lack of finish on the cattle that will partially or entirely overcome 
the advantage derived from the more economical gains." 

With these precautions it appears that the substitution of silage 
in part for clover is an economical method of utilizing roughage on 
the farm. 

FATTEHINO LAMBS ON ALFALFA AlTD COKN.' 

It is perfectly logical and there is a growing tendency to finish 
lambs whore thoy are produced, although the practice of shipping 
lambs to distant places to bo finished for market is still common. 
This is typically exemplified in the case of New Mexico, which, though 
ranking probably fourth among the States in production, ships moat 
of its lambs to distant points to bo finished for market. With 
improved local markets and increased production of feeds, however, 
attention is being tumed to home finishing of tho lambs. II. II. 
Simpson, of the New Mexico station, therefore undertook to determine 
tho best way to utiUze tho available feeds of the State in the finishing 
of range lambs. Aa tho most abundant feed available alfalfa was 
used alone or aa the basis of the rations fed, being supplemented in^ 

1 ComplM from New Uexloo 8ta. Bui. 79. 
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aomo limt- with varying amounts of sh*ll«d com (o«o-fourtli, one- 
half, taii 1 pound per d»y.) 

It was found thsit mutton of quality suitable tor th» local nuirket 
demands could be produced with alfalfa hay alono an<l that tho 
feeding of lambs is profitable if doalera are willing to pay the same 
price for the homo-fed product that they must pay for the imported 
article of equal quality. The a<klition of corn iniproved tho quality 
of tho mutton and shortened the fee<Iing period. The general conclu- 
sion is that witli alfalfa hay alone it requires about 110 to 120 days 
to fit the lambs for the local market, witii light grain ration (one- 
fourtli pound per head per day) 100 to 110 days, \vith medium grain 
mtion (one-half pound) 90 to 100 days, and with heavy grain ration 

pound) 70 to 80 day«. GarpB were as great (but iwt as rapi-d.) ymth 
one- fourth pound of corn per head daily a.s with one-half pound. -The 
&oet of gain increased with an increase in the graiji ration. 




BOX FOK FESDING ALFAXFA HAY TO SWINE.' 



In connection with a report by G. Morton, of tests at the Wyo- 
ming station, of the value of alfalfa hay for pig feeding under different 
conditions some data are given regarding a method of feeding which 
ia designed to prevent losses. A box about 6 feet long, 20 inches 
wide, and 20 inches deep, with a cover, is used, with 3 round openings 
about 10 inches in diameter on the front side with a space of about 
10 inches between the openiMSl F^MTe I pkmai^ alsiQji*'* con- 
struction of the feed box, whid^hotild KeS'iinf (Jflritili M\Af: Wlien 
filled the cover is closed and pigs can only gain access to the hay 
through the openings on the front of the box and so can not trample 
and waste it. Furthermore, the use of such a feed box prevents the 
loss of the alfalfa leaves which drop from tho stalks very readily when 
the hay is handled. 

I eompiled 
46026"— Ball. 604—12 2 
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Such a feeding box has a disadvantage in that the openmga must 
be made of suitable aizo for cither light or heavy pigs. If too amall^ 
the large hogs can -not get at the hay, while if they are largo shoats 
ean rendily w#Bli»-li*y tih^ough. the op«»iBg». Howeyor, i»^ener»t ttee 
ibox is bertainly of ^dvashtago in regions wliere rain or anow is df 
frequent ocoirrence aa it keeps the alfalfa hay dry in addition to 
lessening waste. 

Prof. JTorton states (in a letter) that for other conditions diflcrent 
sorts of racks are desirable and that at the Colorado station a V- 
shapcd slatted rack, similar to those used tor feeding sheep, has 
given good satisfaction. The rack is so constructed that the base 
rests on the ground and troughs project from the base about 6 inches 
beneath the slats so that any loaves pulled out will drop into the 
troughs and bo oaten. 

COOPEHATIVB HKRD Tl!STIK&,» 

In a review of the work of cr#W^ileMt^Ci^-'«ifBOciations in Europ», H. 
Rabild, of the Dairy Division of this department, states that the devel- 
opment of this movement, particularly in Denmark and in Sweden, 
marked a period of great improvement in the production of dairy 
products. Kcports from Denmark show that the average production 
per cow in 1884 was 112 pounds of butter. In 1908 it had increased 
to 224 pounds, or exactly twice that amount. Much of this improve- 
ment was accompUshed as a result of the cow-testing movement 
which was begun in that country in 1892. Reports from Sweden 
show an equal improvement. According to the latest available 
statistics the production of butter fat in the United States for 1909 
was probably not over 180 pounds per cow. When it is remembered 
that there are largo numbers of cows which produce from 400 to 500 
pounds of butter fat, and some reaching as high as 900 pounds, the 
feasibility of increasing the production becomes quite apparent. 

The improvement of a herd in productive capacity must be based 
fundamentally on a knowledge of the amount of milk and butter fat 
produced and the amount of feed consumed per cow. Experiments 
have shown that the record of the scales and Babcock test is the 
best means to this end. That such tests in the past have worked a 
great improvement in the productive capacity of individual herds by 
enabling the farmer to weed out intelligently the poor cows can not 
bo questioned. It is equally true, however, that there remains a great 
majority of cases whore herds have not been tested, probably not 
because the dairyman questions the accuracy of the method but 
because testing is tedious work and is apt to be neglected under the 
pressure of other duties. To offset this difficulty, as wnJl a» to improve 

1 Compllea from Virginia Sta. Bui. 190; U. S. Dept. Agr., Bur. Aulm. IndM*. Rpt. 1900, pp. e*-llS. 
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the general efficiency of the tests, there have been organized within 
the last few years eow-testing associations in several different States 
under the general supervision of tlie Daiiy Division of this depart- 
ilEiGjit.. fixes' ^mt. ©f tkme wa« f©rm@.d at J^reeaont, Newaygo County, 
Mieh., in 1905. Since then the number haa-grown to 90, comprising 
owners of about 38,250 cows. 

At tho Virginia Experiment Station tests were made of the pro- 
ductive capacity of tho hords^supplying milk to tho college creamery, 
"In all herds tho cost of feed was estimated. In tho fivo herds tested 
thero were 70 cows, none of which was pure bred; all wcro grades. 
Scarcely half of them could bo considered of good dairy type. The 
average yearly milk production of the 70 cows was 4,113 pounds, 
having an average of 180.2 pounds of butter fat. The average net 
profit from each of these 70 cows was $23.15, after deducting tho 
<«Btim«ied cost of food and la-bor -and crei^^injg th© ett#mated value 
of tho manure. * ' " 

Only 4 per cent of the cows in these ber^jjwve a. ii^ipr©g4i©i«|ee per year, which im 
considered by good dairymen as the profit th«t may reasonably be expected from 
good COW8 comfortably housed and intelligently fed, wben the products can be sold 
to advantage. In fact, but 34 per cent of thoao cows gave a net profit above $30 par 
year, while 4 per cent were kept at an actual loss to the owners. These results may 
be taken as representative of the conditions existing in most sections of Virginia. 

Tho estimated loss during tbe winter from inadequate feeding in three herds, com- 
prising 2C cows, thereby causing a shrinkage of milk, was $143.60, or a total loea of 
$5.52 p«r cow. This record may be compared with the record of the college hsrd of 
15 cows, which during the same winter showed a lose from shrinkage o! milk of but 
$15.05, or $1 per cow. The loss from shrinkage in winter, du« to poor feeding, would 
amount to $400,000 a year if one-third of th« 300,0^0 milch cows o! Virginia are pro- 
ducing milk in winter. 

Tho results obtained from thie, the first "cow-testing association" in operation in 
Virginia, show conclusively conditions which are of practical interest to the dairy- 
men of the State. A relatively small percentage of cows in milk are making a satis- 
factory profit, some are barely paying for feed and labor, while othars are kept at a 
positive loss. Tho average herd owner is not aware of those conditions until it is 
called to his attention by tangible records. It is assumed that no man would keep a 
cow at a loss if he were aware of the fact, and still such cows exist in nmrly all 
herds. * * * 

For all practical purposes we have found that if tho milk is weighed for three con- 
secutive days in each month, and the milk tested for butter fat two or three times 
during tlie lactation period, that reasonably reliable results are obtained. One herd 
from which milk was weigfeed daily gave yearly totals that were only eighty-three 
one-hundred ths of 1 per cent different from the production as estimated by this 
metliod. * * * 

Herds, as a whole, should be culled to a definit 3tandj.rd >t ex^ ^11 >n - Th sfend- 
ard must vary according to such conditions aa market prices of i,ium ^ls and produ-^ta, 
availability of better stock, etc.; but, generally speaking, a standard of 6,000 pounds 
©f milk and 300 pounds fat per year for Jerseys and Guernseys, 9,000 pounds of milk 
and 300 pounds fat for Ilolsteins, should be the aim of dairymen at first. When these 
i-ecords are reached, the standard ma-y be raised. 
«04 - 
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In discussing tho methods of organizing thoso cow-tosting associa- 
ti()ns, Mr. Rabild states that — 

Tho iisiial way of organizing an asiiociation haa been to ascertain tlio extent of the 
interoet in dairying in a community amtl to call a meeting and explain the morita oi 
the cow-teatiiig aeBOciation as an inatitiTrion. If enough inter eat i a exhibited to war- 
rant going on with tlie work, a temporary organization ia effected, and tho neighbor- 
hood ia thoroi^hly canvaBsod during the following few daya in aearch of additional 
members for tho association. AVhen enough have been aecured a aocond meeting is 
called, at which the organization ia perfected, oflieers elected, and by-laws adopted 
In order to support a cow-testing aeeociation it ia necessary that there should be 26 
herds, conveniently located, and a auflicient number of eows, so that the tester can 
get a reasonably good aalary. As it is each member'a duty to furniah the tester's con- 
veyance to his next place of work, it is necessary that the farms of tho members bt 
located near enough together so he can be conveyed without inconvenienco. A di»- 
feance of 2 miles is not too groat to give satisfaction, a^c( edlft'^^Uco ia often fur- 
nished by some passer-by. I f tho cow teatOT keeps his own horse and buggy, as is the 
case in some aeeociatious, a larger territory is usually accommodated. In such cases 
the members must furnish feed and stabling for his horse. The ehargo to the farmer 
is usually $1 a year for each cow. This money constitutes the pay of tho tester; and 
it ia doBimble that tfiere should be not lees than 400 cows in an SMweciation, in which 
case tho tester gets $400 a year. In addition ho gets his board and lodging free of charge 
at tlio farm whero he is working. There being only 26 working days in a month, it is 
not possible to have more than 26 members, except in cases where two men with small 
herds live very cl<)se t<^ether, so that it is possible to test both herds in one day. On 
8uch farms the r^ular milking time is fixed so that the tester can attend to the weigh- 
ing and testing in the first herd and still have plenty of time to get to the second herd 
by tho regular milking hour. In addition to tho $1 a cow, the farmer pays a member- 
ship fee of 25 cents yoarly. Thia money, which for 26 members amounts to $6.50, is 
iiaed for paying incidental expenses, postage, cost of sulphuric aeid, etc. * * * 

Perhaps tho most important result of tho cow-testing associations is the increased 
interest which merab(Ts take in their work. Farm work, consisting as it does in large 
part of manual labor, is apt to become monotonous unless there is an intelligent inter- 
est in tho operations and unletw the farmer haa something special in view. The 
"monthly visit of tho cow tester atimulatca this intereat; and while the primary object 
for which the association wwi organized ia the aelection and rejection of individual 
'fcnimals, the resulta, direct and indirect, cover a very broad 3«ld. 

The tester, being an expert dairyman, not only studios the individual animals in the 
herd as to their capacity for utilizing feed economically, but he also assists the farmer 
in selecting thoso feeds which contain the greateet amount of food nutrients at the 
lowest price, thereby creating a larger net retiurn per cow, per acre, per dollar's worth 
of feed, and, last but not leaflt, per man. This lai^jer not return per cow is brought 
about not only by tho increased yield of the cows, but by improved economy in the 
convwrsion of feed into finished product. 

One of the direct raeults is improved breeding. M»ny tes^ng sksBociations havo 
proved to be fororunnera of breeding associations, or bull associations, tor the develop- 
ment of pure-bred cattle of breeds particularly adapted to the local conditions. 

Tho cow-testing movement, being an organized effort for improvement, is con- 
ducive to bettor community spirit. At the monthly meetings problems of interest to 
dairymen aro discussed, and this discussion often stimulates a friendly rivalry for 
attainment of the best results. The systematie and cooperative effort creates an 
interest in tho growing of bottor forage crops and in better feeding; in more sanitary 
Btabling and better care of the milk; it opens the eyea of the farmers to the value of 
eyatem in their work, and loads to the application of better business methods. 
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Cooperative buying of feeding stuffs is a feature in nearly all cow-testing associationB. 
At the mouihly meetings the memborB place in tbo hands of the board of directors 
an order for the amount of feed stuffs they wish to buy. The aggregate of these orders 
often amounts to several carloads, and by buying in carload lots and for cash lower 
pri^l^ and fre^ht tpim Str% obtained. Tho ofiicSM of the associations study the 
marketa for feed stuffs and are often able to take advantage of a low market. In this 
way business judgment is stimulated and the individual member is enabled to reap 
tho benefit of tho business judgment of his more experienced coworkers. 

Tbe work, broad as it is, has value not only for tho farmer, but also for the creamery 
and tho cheese factory, since it encourages better dairy methods at the same time 
that it procures larger remuneration for tbe dairymen. One of the oftuses of dissatis- 
faction with creameries and cheese factories has been the low average production of 
(^fey commodities. The farmer hap not had any systematic p&fffornmiico record of 
the production of his individual cows, and it is natural for him to think that some 
one else besides himself is responsible for the low return, and tb" creamery or cheese 
factory manager, being the one who purchases bis milk or cream has received tbe 
blame. Many farmers have had only a half-hearted interest in dairying, because tbe 
average production th«ir h^rds has be«H «o low that they ©ould make but a snmil 
profit therefrom. The ex^riorice already gained in places where associations have 
been organized shows that with the elimination of tho poor cows in tho herd comes aji 
in^re^ in Setter cows and better care of the cows, and a tend^ey th iBi*tke greater 
discrimination in price between good and poor animals. The- intfoduct^ofi of better 
cows on tho farms creates a desire for more of them, and a Jasgef- ii^u^ber ©f cows 
renders it possible for creameries and cheese factories to colle«femore milk or cr«am 
in a given territory, thixs reducing the cost of collection. 

The increased interest in dairying stimulates interest in dairy and kindred associa- 
tions, and creates an interest in pure-bred stock. In the Newaygo County Dairy 
Testing Association, where during the first year only one man owned a puce-bred 
dairy bull, 22 such bulls were found among the herds during the second year; and 
while no pure-bred cows at all were owned in the first year. 21 were bought during the 
second year. This interest has steadily increased, and during tho third year a breeding 
association was organized. Such increased interest in pure-bred stock naturally 
affecta the market for such stock and entitles the movement to tho hearty support 
of the breeders' asnociations of th6 di0*»ent dairy breeds. " - - 

Tho consumer is interested not only in greater economy in the production of dairy 
commodities, but in improvement of their quality, which is promoted by sanitary 
stabling and better care of milk on the farm. Tbeae results follow from cow-testing 
associations wherever tried, and the consumer should for this reason give encourage- 
ment to such organizations. 

COOPERATIVE CATTLE BREEDING.^ 

Coincident "with the development of tho work of eow-teating assoeia- 
tiousLhas been an interest in eooperative breeding, or circuit breeding, 
for tho purpose of encouraging and facilitating tho gro-wang of pure- 
bred and high-grade dairy stock. The main centers of activity 
along tkfe line of work of which report* are available bave been in 
Maine, Minnesota, Michigan, and North Dakota. 

Tho general plan of those associations in Maine is as follows: A 
community of farmers interested in the improvement of some one 
breed of cattle form an association binding themselves by an agree- 

» Compiled from Micblgan Sta. Giro. 4; U. S. Dept. Ap:., Rpt. Chte* Bnr. Anlm. Indui. 1811, p. 1S{ Asaw. 
Breed«B' Assoc. [Proo.], 6 (1909), pp. 28fi, 300, 301. 
mi 
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mont to advance the interests of that breed nnd to use only registered 
sires. The bulls are purehased hy the association from among tho- 
best herds of the breed represented and are used on the herds of the' 
m«iii;W9M of naae^iitiom, regtirdke^ of -whether igie co\i» ar» 

pure Ijreds or grid^, until sueh time as inbreeding would result. A- 
general shift is then made, giving each member a ne-vv male without 
any additional expense. The most productive animal soon hceomos 
known by the value of his get. If it is desired to soil purc-brod joj- 
high-grnde stock for breeding purposes, advertising is done through 
tlic association and the sales are made by its agent. 

The cooperative breeding of milking Shorthorns hy the Ifinnosota 
Experiment Station, in cooperation with this department, was taken 
up iu 1907. The associations are organized from among men who 
have bred and handled pure-bred Shorthorns for milk and beef 
production. Meetings are held t-wiee a year to discuss matters of 
interest to the cooperators, to report progress made, and to suggest 
jilans for impro-ving the work. A circuit superintendent is em- 
ployed who, under the direction o^ a council consisting of the presi- 
dent of the association, a representative of the Department of Agri- 
culture, and a representative from the State experiment station, 
advises and directs tho general management of the herds, and keeps 
records of feed consumed, milk produced, and breeding power of the 
animals in tho circuit. He spends two days wth eaoh member, 
during whieh he weighs the milk produeed by eaoh eow and makes 
butter-fat determinations. From these and daily records kept by 
tho owner tho annual records of milk and butter-fat production are 
computed. 

The Holstein cattle work at the North Dakota Experiment Sta- 
tion, in cooperation with this department, was begun in 1909. Ac- 
cording to tho annual report fer 1911 of the Bureau of Animal 
Industry of tliis department, a year's record of all the cows in the 
herds was completed January 1 and showed 'that some of the pure- 
bred cows produced over 500 pounds of butter during the year. 

Tho work hy the Michigan station was inaugurated in 1908 under 
the direction of a field agent appointed by tlie State experiment 
station. During the first five months' work 10 cooperative associo- 
tieiis wore formed and 7 others wore in procees of formation. About 
60 roistered sires were introduced, and 2,100 cows which were bred 
to grade and scrub sires in 1907 were bred to registered hulls in 1908 
and 1909. Tho following is a copy of the constitution and by-lawa 
adopted by the Michigan associations: 

AR-nCLES OF AOREEMENT FOR ASSOCIATION (INCORPORATED). 

Article I. It should bo the purpose of this association to procure and use pedigreed 
sires for the purpose of improving our live stock through a system of upgrading. This 
moiliod of impiovoment implies the continued use of some one kind of pure blood on 
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tiae grade and mixed bred stock. The aBsociatioii opp<^efe"flie:a.drai3:tairG of lAie bl(^od 
ef spveral broads and the us'^ of rro-^B-hrod grade and scnih siroB- The aa|ioei»tion also 
plei3 'eg i'aolf ^ ex rt p 'ei j. rtlf* influence for the ittiprov^nenfe- ami furtherance 
ef the livo-stock interests of the community. 

Art. 2. The name of this association shall be = . 

Art. 3. The annual meetings of this association shall be hold on the . 

Art. 4. The officerB of this association shall consist of a board of five directors, from 
ffhich ^»11 h« dMetMd & prfeeid«nt, vice proeid^nt, *nd a BecreiATy^treaBiircr, whose 
^rm of oiBSce shall he one year, except the directors, whose term of office shall ho three 
years. At tho first meeting of this association thoro shall be elected one director to 
serve one year, two directors to serve two years, and two directors to serve three years. 

AnT. 5. The president shall preside at all meetings of the aasociation and of the 
board of directors. He shall countersign all orders for money authorized by the 
association or board of directors. He shall sign all stock certificates and hiive general 
supervision of tho affairs of the association. 

AnT. 6. In the absence of the pi'^ident, flhe vice prdfeid^eiit 8l^tl'%Biv«*^*pMifcft 
power and duties as the president. • 

Art. 7. The secretary shall keep a correct record of the procoedinP" of the associa- 
tion; also of the board of directors. He shall keep a debit and credit ac 'ount of the 
financial transactions of this association. He shall furnish the caretakers of the sires 
ef this association with books in which to record the service of each sire, together with 
tlio dato of service, and the owner of the animal served. 

He shall settle with the caretakers at least once in — — months, giving them a receipt 
for all money received from them. At the annual meeting of tho association each year 
he shall give an itemized report of the business of tbe association for the past year, 
and at the expiration of his term of office shall turn over to hia successor in office all 
books, papers, and all property in his poasesaion belonging to the association. He shall 
draw and sign all orders for money on the treasurer authorized by the a'isociation or 
board of directors; alao make out and sign all certificates of stock of the asaociation. 

As treasurer he shall give a good and suflicient hond with at loaet two sureties for 
twice the amount of money that may come into his hands in any one year. He shall 
pay all orders for money drawn and signed by the secretary and countersigned by tlie 
president. When in funds, he shall keep a debit and credit account of all moneys 
received and paid out by him for the association. He sball nt thr' annual meeting of 
this association give a report of amounts of money recei cd ^i. 1 ^.li i it by him and 
settle with the hoard of directors by producing vouchers for all money paid out. 

Art. 8. The regular meetings of the hoard of directors sliall ho on the . 

AiiT. 9. The board of directors shall have charge of all the business of the association, 
except in opposition of a majority vote of the stockholders of tho aaaociation at regular 
or special meetings of the association. 

AnT. 10. Three directors shall constitute a quorum to do business, but a less number 
may adjourn to another date. 

AnT. H. Special meetings of the association may he held on a call from the secre- 
tary hy notifying each stockholder at least 24 hours in advance of the meeting; aim on 
petition of five stockholders to the secretary. 

Art. 12. These articles of agreement may be amended at any meeting of the asso- 
ciation hy a majority vote of those present and voting. 

BY-LAWB GOVERNING COOPEnATlVE BnEEDERS' ASSOCIATION. 

(1) It shall be the duty of the officers of this association to purchase the necoeaary 
sires and negotiate with competent parties within the association, centrally loca'ted, 
to care for and handle the bulls at a sum not to exceed $ per annum. 

(2) All bull^muet be purch»aod subject to the tuberculin tewt as a safeguard against 
the introduction of tub*rculoBis. 

§04 
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(3) No hull or bulls or other I reeding animals shall 1 e purchased from any herd in. 
■which three or more oasee of abortion have occiured during the j^^^ ^iree ^_^1!m. (XN* 
■will make reasonable allewanco for accidental abortion and »ct m m sufi^uAifd agw-n^ 
the ruvagoa of contagious aV-ortion.) 

(4) Should any contagious or infectious diaeaso appear in the herd of any member 
of tlii-4 a'^i^oc•iation he must forfeit the right to patronize males of the association until 
audi time as hia herd is declared free from disease by a competent veterinarian. 

(5) A servic* feo of $1 shall be chained mombera of tho aseociation, to bo collocte^ 
at time of service. A charge of $2 will be made to nenmembera in case the association 
ehould decide to accept the patronage of the same. 

(0) Swvice foea shall be used to defray cost of maintenance and handling of tiros. 
Any BurpluB accumulations from this source may be divided among etockholderi" as 
dividends. 

(7) It shall l.e tho duty of the ofQcere of this association to require and me to it that 
each Bire id kept in a strong, ■vigorouB, healthy conditien, in moderate flesh, with 
plentiful Bupplioa of suitable feed and eufhcient yardage to afford ample exercise in the 
open air and eunehine in addition to the protection of the stable. 

(8) Bulls shall net be-used for service under 1 year of ago, nor ehall heifers be bred 
to calve under 24 months of age. During the rudi of the breeding s«Hson single services 
only will be allowed. 

In discussing tho economic aspect of the -work in cooperative 
brebding Assistant Secretary Hays, of this department, states that— 
Cooperation in animal breeding, as in other forms of country-life cooperation, is a 
direct aid to the retention of the family farm, making loss need for large farms and the 
consequent landlordism and peasantry of the people. Cooperation in testing and 
weeding out tho crdir iry herd u^^f d f r pr duction, in owning male animals, and in 
improving pure-brod families and breodb will enable farmers to delegate to collective 
management those thinRa which the individual farmer can not well do for himself. If 
proporly oi^anizod under suitable cooperative rolations with the State and Federal 
departments of agriculture and encouraged by suitable laws, the heredity values of 
our breeds* of live stock can be improved much more rapidly than if left to individual 
effort alono. 

There doubtless are at stako some hundreds of millions of possible added profit from 
tho application of scientific knowledge of animal broodii^ in tho United States lune. 
That this science can best be applied under plans for the cooperation of breeders and 
State and National departments of ag-riculturo there soomH little doubt. Private breed- 
era could do even much moro than now if tho ecientifio breeding of animals wero taken 
in hand by public agencies cooperating witli a solooted portion of the breeders of each 
class ef live stock. There will be developed a class of technical public workers as 
superintendents of cooperative breeding enterprises, as well m investigators and teach- 
ers, whe will so develop the science and practice of breeding that all private breeders 
will bettor know ho'W to improve tbeir stock and will be better able to make profits from 
eupplying euporior breeding stock to the farmers wbo grow live-stock products. For 
any country to continue going forward in producing breeds without much system, 
ehowing the mere outward forms of tbe rare specimens at ehows, and establishing the 
values of families by prizes and prices set on the fatted animals in tho show and in the 
public sales rii^ and not get down to the bedrock of individual and herd performance 
rocords, would be suicidal. Breeding will become Bcientifie in other countries. Any 
country not placing animal improvement en a soientifie basis will be forced into the 
position of paying tribute to foreign countries for r.uperior breeding animals. Each 
country, each Stato, and even each county where live stock is grown in quantity can 
and should have breeda or ^ubbreeda of animals peculiarly bred for its conditione of 
soil, cliraato, and niarfcete, with A exirphiw, of pure-bred stoek to be furnished at an 
extra profit to ether cemraiWM*i«*. 

504 
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Boesas SUE TO low-afiADi cream.* 

A recent circular of the Kanaas station ^hows tho close relation 
between the quality and price of butter and the quality and price 
paid for the cream from which it is made, and tho largo losses to the 
f|.rmcr rasulting from the production of poor cream. Tho question 
is discussed with particular reference to Kansas conditions, but tho 
statements have a much wider appUcation and are thcroforo quoted 
quite fully below: ^ ^ _ 

During the year 1911 Kanaas dairymen and creamery meH. suffered a loss amounting 
to not less than $1,000,000 as a result of low prices paid for butter fat,and received for 
butter. Tills loss was caused directly by the average quality of cream produced. 
Since the creameries could not make from this cream butter which would bring the 
highest possible price, they could not pay the highest price for butter fat. It must 
be said to the credit of the Kansas creameries that they employ the latest improved 
and most scientific methods of butter making and are able to make the baet butter 
^KiaBible from the cream received. For tl^s© raaapnf and by snijiGHor iklEm metR^iG^ 
they have given Kan«is butter a satisfactory commercmi staiTdfng and 'are netCing th^ 
farmers better prices for butt'^r h\t than the same quality of cream would return if 
factory conditions were less h hi dt jloped. Tho burden of the million-dollar loss 
"was sustained by the cream patrons, especially by those deliverii^ the best cream; 
for their cream went into the same can with poor cream, and thus the best quality 
was brought down almost to tho general avemge of the poor cream. 

The market quotations which the farmer generally reads are thoso for the highest 
gmdes of butt». Tbe Elgin market d»ftfe"Si:fe*eifl|p with the best quality of butter - 
obtainable, but a small percentage only -of all ef*-the butter made comes up to the • 
required standard of excellence. As a result, the prices paid for butter fat have 
generally been from 2 to 5 cents lower tban tbe quotations for tbe hest butter on the 
principal wholesale markets. 

Tho production of more high-grade cream will not only result in better butter, 
which will bring a hotter price, but will create a further demand for Kansas butter 
and call the attention of the public to Kansas dairy products in general. To attract 
aiMention to the product of any locality invariably results in a greater demand for 
that product. Furthermore, if better buttor can be made when prices are generally 
low, this bu+ter will be in strong demand for storage purposes in tho late spring and 
sumr^or a,id vrill thus result in higher prices for cream when the largest quantity is 
beii^ produced. 

The Kansas Experiment Station has recently made a careful study of the cream 
situation and bas found that a large percentage of tbe cream sold in the State is inferior 
in quality and will not make first-grade butter, but is made into a second-grade prod- 
uct and Bold at a reduced price. The result of hundreds of testa has shown that cream 
which was kept in well water, running springs, and tanks of cold water, was on an 
average of a very good grade, but cream that was kept in cellars, caves, and uncooled 
or unventilated places was on an average of such poor quality that it would not make 
more than second-grade butter. Nevertheless, more than two-thirds of the cream 
produced was kept in the latter class of places. 

Tho tempemturo tests showed that cream kept in wells and in places cooled by 
running water, or by water changed frequently, was lees than 60** F. during the hottest 
days of July and August, 1911. The cream kept in cellars, cavos, and other places 
not cooled by water, had an average temperature of 76** 1''. The dampness of cellftM 
and caves is often mi8tak«« for eoolnees. 
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Cream is contaffiainttfe<S 'With very small forBas of -Kf©, such as bac- 
teria, yoasta, and molds. The work of tho Dairy Division of this 
department has shown that the development and the increase in. 
number of this plant life which grows in cream is greatly retarded' 
by keeping tho cream at low temperature. ^ 

If cream is promptly cooled to a temperature of 40 to 45° F., which 
can be done by keepm^ tho cans of eream in water cooled with ieo, 
tho development of acid and objectionable flavors will be slow and 
cream cooled in thi« way will remain, sweet and in good conditibn for' 
several, days. 

In sections of the country where a supply of natural ice is availa- 
ble, the practice of storing ice for cooling eream to a low temperature, 
has generally proven satisfactory and profitable on account of tlia! 
superior product produced. In localities where it is impracticable t«' 
secure ice for this purpose fairly good results have been obtained by 
setting cream in cold water provided it is changed frequently and 
has a temperature at or below 60° K. On the other hand, if the 
temperature rises to more than 75** the bacteria will multiply rap>- 
idly, causing the cream to sour quickly and to develop flavors which 
are usually very objectionable. Such cream can nd^^T&#^^ip|#^tf6 
good butter. 

In addition to the bad flavors caused by moldB and bacteria, we have also a great 
deal of poorly flavored croam caused by the absorption of flavors from impure air. 
The butter fat in cream will very quickly absorb tho odors given off by coal oil, 
spoiled vegetables, strongly flavored meats, and unclean stables; the butter fat is so 
sensitive to flavors that it also readily absorbs flavors of feed which cattle eat, such 
as weeds, ^ipoiled ralage, or musty hay. 

The best results in the improvement of Kansas cream and butter can be brought 
about by paying for cream according to its quality. Just as tbe highest grade of but- 
ter on the market brings the highest price, so the highest grade of cream which will 
make tho best butter should net the person producing it a better price than is paid 
for poorer grades. Cream should therefore be graded if tbe farmer is to be fairly 
recompensed for tbe cream he sella. This baa never been successfully done, because 
it was difficult for everyone who buys cream to grade it properly and accurately 
according to ite inapkfffe valise. k . , • f 

When wo conrider hand-akimmed cream, band-separator cream, water-separator 
cream, cream of different agos and of different flavors, lumpy cream and smooth 
croam, it would appear difficult to grade it accurately according to what x it. w »rtb, 
but, after working on the problem for several years, the Kansas Experiment Station 
has shown that the different flavors and qualities of cream correspond quite closely 
to its sourness, or the amount of acid which develops in cream. As a result of this 
■work a mmple, accurate test was devised by which cream can bo graded according 
to its market value and in absolute fairaees to aU. - 

The standard for flrst-grade cream haa been drawn at a point where cream is about 
twice as sour as sweet cream on the point of turning. Cream which comes in this class 
is said to bo first grade, as it will make a very good grade of butter. In several com- 
munities tho dairy farmers are now havlflg their cream graded and aro receiving 2 
cents more for first-grade cream than for eecond-grade cream.- I» soate G(^aB»Mnlti«a 
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3fenly two-thftds" of tiie cream 'is first grade and in others nearly nine-tenths ^ia firsit 
grade, depending on the way in which the farmer«i have been accustomed to care for 
their cream. 

Those who are producing first-grade cream and are receiving the highest prices are 
interested in keepir^ their cream firat grade, and those receiving the aecond-grado 
price, or 2 cents less, are endeavoring to take better care of it. The creameries 
buying the first-grade cream are obliged to pay more for it than for the general run of 
cream bought in other placee, hut they are juat aa willing to i>ay more as the farmers 
are to receive the extra premium money. 

IE good cream is worth more than poor cream, the man who produces it has a right 
to expect a higher price for it; and if his expectationa are not fulfilled, he has a right 
to demand a higher price for it when his cream ha^ been graded and shown to he first 

LESSEKING DAWGEK FEOM POISONING BY AUSENICAL DIPS.* 

Arsenical dips are widely and sueeessfully used as a moans of oxtor- 
minating the fever tiek, as is fully explained in pr«ipie«M bulletins &t 
the department.* The danger of poisoning in ih6 U§« t)f sueh dips 
is, however, reeognized in the huUetins referred to, whieh emphasizes 
the precautions necessary to avoid danger from this source in the 
process of dippiiig, as well aa when the dipping vats containing the 
solution are not in use. It is pointed out that — 

In addition to properly protecting vats containing arsenical dip when not in use, 
another precautiou must be observed when vats are to he emptied for cleaning. The 
dip should not he poured or allowed to flow on land and vegetation to which cattle or 
other animala have access. The best plan is to run the dip in a pit properly protftcted 
by fences. The dip should also not be depoaited where it may he carried by seepage 
into wells or springs which '-upply water used on the farm. 

While, as pointed out hy W. H. Dalrymple and A. P. Kerr in a 
recent bulletin of the Ix>uisiana Experiment Stations, there need be 
little danger from poisoning if these precautions are carefully carried 
out by intelligent persons who are alive to the risk involved, "on 
account of the present extensive use of the arsenical dip, and the 
prospect of a still wider adoption of it threughout the South, and also 
the pessibUity of the disposal of the solution being delegated to some 
person or persons not sufficiently aware of the risk of water cen- 
tamination, through ignorance or otherwise,*' it would appear '*that 
if some simple, inexpensive, and effective method could be employed 
to render the arsenic in solution in the vat inert or harmless, it 
would add considerably to the safety of the selution whieh had to he 
disposed of when the cleaning of the vat was undertaken." 

It was feund in the ceurso of experiments at the Louisiana station 
that the danger of peisoning, and especially of contamination of the 
water supply, could he minimized hy treating the dip with air-slaked 
lime and commercial copperas, whereby the arsenic was precipitated 



1 Csmplled from LoiUelaM Stas. Dul. 13a. 
KM . . . 
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in a form iiioolufcle in water. The mofehod of procedure is deatsrihed 
fw follows: 

After adding tho lime, tho mixture should bo tborougbly agitated or stirred and 
allowed to stand lor at least ono hour. The copperas should first be dissolved in hot 
water, and, while still hot, ehould bo added, somewhat slowly, to the contents of the 
vat, and the wholo again stirred and then permitted to remain still for 10 or 12 
hours, or ovemigbt. At the expiration of this time, the clear solution on top may be 
siphoned or pumped to any convenient place without danger, as it should contain no 
arsenic whatevw"; and the precipitate, or ecdiinent, afterwards removed and buried 
in a hole or small pit, if thought necessary, although it, too, should b© harmleae qr 
inert, as the arsenic bas been changed to a condition that is insoluble in water. 

It was found that 3 pounds of air-slaked lime and 3 pounds oi 
copperas were sufficient for 40 gallons of the dipping solution. 

In order to make the calculation as simple as possible, it may he figured out for each . 
100 gallons of the arsenical solution left in the dipping vat at the time it is to be 
cleaned. For this quantity of solution, 6 pounds each of air-slaked lime and commer- 
cial copporaa should be ample, as it was calculated to an excese. Or, in other words, 
for each 100 gallons of tho arsenical solution left in the vat, 6 pounds each of air-slakcd 
lime and common commercial copperas should be used. 

In building concrete dipping vata, it would bo well to have marks on the inside 
Indicating eax^h 100 or 200 gallons, so that a more or less accurate estimate could be 
made of the remaining solution at any time. 

Or, when a vat is being fiUod, the water could be measured as it is put in, and a 
measuring stick marked, after each 100 or 200 gallons had been added, which could 
afterwards bo used for a similar purpose. 

Or the quantity of solution could bo ascertained by the uso of the following rule: 

Measure, in Inches, the length at the top of the solution and also the bottom of 
the vat. Add these two numbers together and divide by 2 to get the average length. 
In tho same way measure, in inches, the top width of the solution and the width of tho 
bottom of the vat and divide by 2 to get the average width. Then measure the depth 
of the solution in inchoe. Multiply the average length by the average width and mul- 
tiply the result by the depth. Divide the last result by 231 and the answer will be 
tlie number in gallons of solution loft in the vat. Presuming that tlie quantity of 
solution left in the vat, including the sediment composed of manure and mud, should 
bo 600 gallons, this would take 30 pounds each of air-slaked lime and copperas. 
* » » 

Air-fllakod lime and copperas are quite inexpensive materials, and easily obtainable 
by anyone. The amounts suggested of the materials are sufficiently in excess to be 
effective in any strength of arsenical solution now in use. 

This method ia simple, effective, and inexpensive, and if adopted may be the 
means of preventing casualties from the careless disposal of tho poisonous ai^enical 
solution, especially when undertaken at the time of emptying Uio dipping vat for 
cl«anin^ at ttie end of the Beaton, or at other timwft by thoft* who may not be conver- 
«mt with its poisonous nature. 

CARE OF FARM MACHINERY.* 

Ab 11, M. Bainer and 11, B, Bonebright state in a bulletin of tho 
Colorado station — 

To properly care for the farm machinery means that it miut be well selected, kept in 
good^ repair and adjuirtBient, oiled thoroughly, cleaned before hou«ing, &pd it must have 

> Complied from Colorado 8ta. Bui. 1B7. 
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all w*ftring ^rta wefl greased whwi not in use, and paint6d when necossary, and it must 
he properly houBcd. 

Atleastono-half of "good care" conaiats in keeping the machinery properly repaired, 
in good adjustment, and thoroughly oiled when in ubo. To neglect any of the lines of 
car« mentioned, Ka^p^mrifi>u« d^m^igo and lose to the m^achine. 

If tliis bo tnfo it must bo evident to aiiy obssorvant person that only 
a very small percentage of the farmers of the country properly care for 
their macliinery. More give macliinery good, care wheti in use tlian 
properly care for it when not in use. 

The fact that such a largo percentage of tho machinery ia allowed to stand in the opon 
is partly, but not wholly, explained "by the marked scarcity of suitable machine sheds 
upon the |ftrm<t; *♦* ...^ .. -^ 

In ^dfgeT'nAnber of cases thb housing consiata of "goingthrough the motidns" raih«- 
than actually preparing tho machinery for storage and then properly storing it in a 
suitable shelter. 

Machlnerj should he cleaned and oiled before storing. — A\'hother the machinery is 
to he housed or not, it should be cleaned and thoroughly oiled at tho end of the aeason. 
With such machinery as the binder or mower, it is a good plan to thoroughly oil all 
hearings and wearing parts juat heforo finiahing the soason. After removii^ all dirt, 
wipo the mxt$ttB machinery ^pith an otled ragjef wafit%, jTh© \^riiig^'gp,rtB »»^<^^lly 
should be well greased with tallow or axle grease. If the »ntire machine iri to be housed 
theeo wearing parts do not need to bo removed from the machine, but they should he 
removed and stored in a dry place under all other conditions. 

Housing the machinery — To house machinery does not always do as much good as is 
commonly supposed. In making tho investigation, the following question was askod 
many times : ' ' How should farm machinery be cared for? " It is usually answered by 
tho farmer; "Everyone knows that it should he housed." This is a good answer as far 
as it goes, hut to house machinery under any condition, and not properly care for it 
otherwise, constitutes very poor care. 

Machinery may he just as well cared for if it is allowed to stand in the shade of a tree, 
as if it is stored in somo of the leaky sheds, opon sheds, poorly drained sheds, or com- ' 
hined machine efhods and hen roosta, such as were found during the investigation. 

There is no question but that to properly houso machinery is a great saving, as it not 
only adds a great deal to the life of the machine hut it also adds to the general appear- 
ance of the farm. It was generally found that where a farmer was interested enough in 
his machine to properly houM it, he wais also intoreeted enough in it to care for it other- 
wise. 

The investigation showed that tho life of farm machiner-j- depended a great deal upon 
the owner. Individual farmers were found who took very g-Kid caro of their machinery 
and left it in the weather, when not in use; others were found who gave their machinery 
very poor caro and housed it when not in use. A great deal of housed machinery wsjf 
found which had done no more work and was no better or older than some which had 
not been housed but which had been well carod for otherwise. 

Cultivator shovels, plowshares, and attachments, which have hoen removed and 
greased, should he placed where there is no chance for them to get damp. It is a good 
plan to place them in. a gunny sack and suspend them from the rafters of the shed or 
bam. 

A great deal of farm machinery can he placed in a small space if properly arranged. 
At the time of storing the machinery it should be placed in the shed according to the 
time it will hav« to he removed. Th« ma<diin-ery that will be used lato during the fol- 
lowing season should bo placed in the back part of the shed and that which ia to be used 
early in the season should be placed in front. Tn this way, it will not he necoeeary 
to remove a great dmi of nmchinery in order to get T^at-fe'needed first. 

504 
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Figure 2 gives an idea of the amount ef machinery which may bo stored in a smal^ 
shod if the man who stores it studies the problem thoroughly. t 

The following list of machinery was found in a two-story ehed 20 by 30 feet. The 
shed has a small side door and a lai^e double door at one end. On the first floor: A set of 
blacksmith tools with bench (repair work is done in the shed), riding plow, 2 cultivatora, 
beet cultivator, binder, mower, grindstone, hayrake, grain drill, 2 smootbing harrows 
(2 aoctions each), slip scraper, and lister. On the second floor: A hay tedder (tak«i 
apart), several light tools, stoves (stored while net in use), some household goods, and 
other articles too numerous to mention. In case ef lai^e crops, grain is sometimes 
stored on the second floor ef the shed. 

* The owner ef tbe above-described she^ unhesitatingly states that the shod is plenty 
lai^e enough for the implements en ICO acres, providing the wagon and buggy can be 
stored in some other building. • ^^>rj>'-^»i i 

The time required for storing this machinery and removing it Qftch ymar is «iffti^a.i«d 
by the farmer to be one-half day for himself and hired man. 




B — ; — Dp BFTf-p 



SOUTH S/D£ 




Fia. 2. — A good type of olo»ed mmahbie sbed. 

As the machinffl^ is being stored, all that which needs rep»i^*. or paint ^leuld )>» 
labeled so that it can net be overlooked during the time wh«n thte farm work is nof 
crowding* 

Painting fsrm mschinery. — There is no question but that it pays to keep the farm 
machinery thoroughly painted. This is eBpocially true with sucb machinery as is 
lai^ely constructed ef wood. The paint fills all pores and cracks, prevents checking, 
prolongs the life of tlxe machine and also adds very much to its appearance. Two or 
three dollars' worth of a good, reliable, ready-mixed paint for outaide use, or carriage 
paint, applied each year to the machinery found on the average size farm will add 
many times the coat of the paint to the value ef tho machinery. 

The implement house. — It is net always necessary or advisable to construct a special 
building for storing 'ftefm machinery. Often a very good place can be made in ^* 
bam or ether buildings. By taking seme of the parts off ef certain machines, they cai^ 
be easily stored in what otherwiee might be waste space. 

The characteristics of a good implement sbed are: 

(1) It must be thoroughly drained so the implements do not stand in a wet place* 

(2) It must protect against sun, wind, and moiaturo. 

(3) It must net be too exponsivo. 

(4) It should be located in a convenient spot and so arranged as to be easily used. 
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The material from which the ehed ia made will depend upon the coet and the locality. 
In the inveetigation very good ehede were found which were of wood-framo construe* 
tion, covered with sheet iron. Other good onea were foimd of wood-frame conatnictien,'^ 
sided with bam siding, drop siding, and in some places with ship-lap. Shingles or 
iS^Mlf*^ •it^n generally make the lieat roofa for machine shods. 

alied illustrated in. figure 2 was built on a Colorado farm and 
has bften in use for several years. The owner makoa a practice of 
storing lus maclunery as it should bo. 

Tho shod is built upon posts which rest upon concrete bases 12 by 12 iachoa. A 
strong iron dowel pia set ia the concrete and projecting up iato the peat keeps the 
latter from slipping. The aidea of the abed are 8 feet high. The roof ia one-third 
pitch, shingled. Raftera 2 hy I incb<pfi^jK|r 3 f*^jpfesM«^tt^. ,^l»•AMl7«I^«^1A«^jS^I»y 6 
inches, the middle girt (placeid piet J^«^<»r t^^m£^W8)y#^ hy^ inctxiBt, hiftjtiM ^» 
upper girt ia 2 by 8 inches smd Bprym, am plate. - 
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Fia. 3. — A handy shed with corrugated Iron roof. 

As the poets do not extend into the ground, it ia necessary to hraco the sides and 
ends of the shed. Braces also extend from the side poets to tho collax beams, where 
the raftera come nearly over tbo'poata. On the south side at tho west end is a rolling 
door 7 feet 6 inches high by 8 feet long. At the east end the opening is 8 feet high by 
10 feet wide. It is covered by two rolling doora 6 by 8 feet. 

The sides are made of 12-inch stock boards. The cracks are covered with O. Q. 
battens. The ground upon which tho shed sits ia about a foot higher than the sur- 
rounding ground. Tbia gives a hard, dry dirt floor for the machinery. 

In the lower right-hand comer of the drawing is sbown the arrangement of the 
machinery in the shed. In some cases (marked "tongue out") the tongues are 
removed from the machines and placed upon the collar beams. Thecultivatorfhovola, 
mower Eacklee, plowshares, binder canvassM, etc., are all jjeased and suspended from 
the collar beams. A large part of the macbin^y may be removed by simply running 
out the auto. In etome cases the wagon must also be rt^oved. ■ The transport trucks 
are almost a necceeity for tho storage of a binder In this sort of a shed. The shed is 
painted with two coats of miaeral rod in oil. 

The shed shown in figure 3 has actually been built by a Colorado 
farmer and is aaid to have proved very economical and satisfactory. 
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The only changes in tho original plan is the addition of four small windows. The 
fhed ia 16 hy 66 feot. Tho posts aro 10 feet high in front and 8 feet high in the 
rear, and aro set in tho ground 3 feet. There ia no foundation for the shed. 

Thr-Ho poflts eliminate tho neceasity of a frame or hraces. The hottom girt is 2 hy 
C inches, the middle girt 2 hy 4 inches, and the top girt, which also acts aa plate, 
ia2 by 8 inchcB. Thoraftereare 2 by 6 inches, set 3 feet apart on centers. The sheath- 
ing ia 1 hy 6 inches placed at tho ends and in tho middle of the sheets of corrugated 
iron which form the roof. At each end on the front side of the ehed ia located a 12-foot 
rolling door 8 feet high. Near the middle of the shed ia a 14-foot door 8 feet high. 
Theae doora roll upon a conthiuoua track which runs th« entire length of the ehed. 

It becomoa nccos^ry to use a 2 hy 8 inch plate and a 2 hy 8 inch girt just ahovo the 
doora to carry the weight of the doora. 

Tho ground upon which the ehed aits is ahout 8 te 12 Inches higher than the sur- 
rounding ground. This gives a dry earth floor for the machinery. 

Tho shad is painted with two coati wh4l@ lead in oil. 



